Summary. Abdominal 
Introduction
Much information is available concerning the innervation of the rat ovary, but the importance of the parasympathetic supply remains controversial and poorly understood. One reason for this is that the thiocholine technique (Koelle, 1955; Karnovsky & Roots, 1964) used to study ovarian acetylcholinesterase (AChE)-positive nerves (Bulmer, 1965; Jacobowitz & Wallach, 1967; Jordan, 1970; Chaffee, 1974; Lawrence & Burden, 1976) does not identify parasympathetic cholinergic nerves exclusively because AChE activity is present in sensory (Koelle, 1955) , adrenergic (Koelle, 1955; Jacobowitz & Koelle, 1965 ; Burn & Rand, 1965) , and post-ganglionic parasympathetic nerves.
Hill (1962) reported that parasympathetic innervation to the rodent ovary was via the vagus and that trans-thoracic vagotomy in the rat caused disturbances of the oestrous cycle. At autopsy, the ovaries were enlarged because of an increased number of large corpora lutea and the number of follicles with a large antrum was low. However, the interpretation of these observations was difficult because of the severe debilitating effects of trans-thoracic vagotomy. In the present study we have examined the effects of abdominal vagotomy in the pregnant rat.
Materials and Methods

Animals
The rats were obtained from ARS/Sprague-Dawley (Madison, Wisconsin 
Histochemistry
The presence of A5-3ß-hydroxysteriod dehydrogenase (3ß-HSD) activity in the corpora lutea and interstitial cells was determined. Sections (12 µ ) of the whole ovary were cut at -20°C with a Slee cryostat and collected on albumin-treated slides, air dried, and incubated at 37°C for 3 h in a medium consisting of 20 ml 01 M-Tris buffer, pH 7-4, 10 mg nitro-blue tetrazolium, 20 mg NAD and 2 mg pregnenolone dissolved in 0-5 ml , -dimethyl formamide. Control incubations were carried out concurrently with medium lacking the steroid substrate (substrate controls). The presence of tissue NADH diaphorase, necessary for transferring hydrogen from the dehydrogenase reaction to tetra¬ zolium for formazan precipitation, was verified by incubating sections for 15 min in a medium containing buffer, NADH and nitro-blue tetrazolium (diaphorase controls). After all incubations, the sections were washed, fixed in buffered formalin and selected slides were lightly counterstained with neutral red (Blaha & Leavitt, 1970 was included in each sample and recovery for progesterone and PGF was 70-90 %. After extraction of progesterone, the petroleum ether was evaporated, and the residue resuspended in 0-2 ml iso-octane. The progesterone was separated by celite microcolumn chromatography as described by Brenner, Gurrero, Cekan &Diczfalusy (1973) . The effluent was dried under nitrogen and then resuspended in 1 ml 001 M-phosphate-buffered NaCl containing 1 % gelatin (pH 7-1). Duplicate aliquots amounting to 001 ml of the total were used for radioimmunoassay. For PGF, the acidified diethyl ether extract was dried and then resuspended in 1 ml phosphate-buffered saline and 0-1 ml aliquots were used for radioimmunoassay and recovery determinations.
Plasma samples (0-1 ml) were extracted for 5 min with 5 volumes of light petroleum ether to extract progesterone after addition of 3000 ct/min [3H]progesterone as the internals tandard. The petroleum ether extract was then dried under nitrogen and prepared as previously described (Challis, Davies & Ryan, 1973; Brenner et al., 1973) . PGF and progesterone standards (10-500 pg of each), plasma samples and tissue extracts were measured by radioimmunoassays. The progesterone assay was that described by Challis et al. (1973) except that the antiserum was prepared against 20a-oxime-progesterone conjugated with human serum albumin. The specificity of the antiserum was tested in 4 separate determinations. At a dilution of 1:2500 and 50 % binding the cross-reactivities were 10 % for 20a-hydroxypregn-4-en-3-one, 4% for 17a-hydroxyprogesterone, 3 % for testosterone, 2% for andro¬ stenedione and <1 % for all other hormones. These cross-reactions were not important because pro¬ gesterone was completely separated by the celite chromatography system used. The recovery of known amounts of labelled progesterone from plasma was 70-90% (n = 10) and that of unlabelled steroid from water and control plasma was 94-102% (n =10). The coefficients of variation withinand between-assays were 9-0 and 9-6% respectively. The sensitivity was 0-5 ng/ml.
Plasma PGF values were measured by the radioimmunoassay described by Stellflug, Louis, Hafs & Seguin (1975) . The coefficients of variation within and between assays were 8-9 and 10-1% respectively and the sensitivity was 150 pg/ml.
Statistics
All results were assessed by one-way analysis of variance after ascertaining that they were homogeneous.
Results
Fetuses
By using the fetal heart beat to identify live fetuses, the litter sizes shown in Table 2 were obtained. Vagotomy reduced the number of live fetuses by more than 50%. 
Histochemistry
NADH diaphorase was demonstrated in the interstitial gland and corpora lutea of animals in the control and vagotomy groups. Ovarian tissues exposed to media without the pregnenolone substrate were negative, while those incubated with the substrate had high densities of diformazan reaction product in the interstitial gland and corpora lutea. The 3ß-HSD activity in control rats (PI. 1, Fig. 1 ) was similar to that previously reported for 14-day-pregnant animals (Burden & Lawrence, 1977a) , but was reduced in the vagotomized rats (PI. 1, Fig. 2 ). Photometric readings of the absorbance of the diformazan corresponded to the visual impressions of density ( (Morishige, Pepe & Rothchild, 1973) but those in the vagotomized rats were too low to measure (Table 2) .
Progesterone. Vagotomy resulted in a significant reduction of plasma and ovarian progesterone levels ( Table 2) .
PGF. Vagotomy had no measurable effect on ovarian PGF concentrations. (Madhwa Raj & Moudgal, 1970) , the latter interpretation seems more feasible. While the mechanism by which vagotomy decreases LH concentration is not known, the present results suggest that the vagus may participate in the control of LH secretion during pregnancy via a neural feedback to the hypothalamus. Vagotomy does in fact inhibit the LH and FSH surge normally seen 5 h after unilateral ovariectomy (Burden & Lawrence, 1977b) . However, vagotomy may stimulate synthesis and/or secretion of some ovarian steroids other than progesterone which may inhibit LH release, as Hill (1962) 
